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Abstract 
Starting Semester I Session 2005/2006, the education curriculum at the Faculty of Engineering and Built Environment, Universiti 
Kebangsaan Malaysia has changed the approach into Outcome Based Education (OBE). This approach requires students to take 
an active role in the learning process and encourage each course lecturers adopting the innovative delivery methods such as 
Project Based Learning (PBL), Project Oriented Problem Based Learning (POPBL), Active Learning (AL), Cooperative Learning 
(CL) and others. For integration purposes, the Department of Chemical and Process Engineering has taken an initiative to 
implement an Integrated Project for student of Year II and III since Session 2006/2007. This project combines three or four 
compulsory courses offered in the department in each semester. The purpose of this integration is to reduce the burden on 
students, as if they are not combined, each course may have its own project. It also prevents the students to see the courses taught 
in isolation. In addition, it also can help to integrate the chemical or biochemical engineering knowledge they have learned. 
Integrated project given to the student is about chemical or biochemical engineering problems which have an open solution. This 
approach allows the application of professional skills of students such as leadership and team work, and learn to search for the 
latest information through life-long learning process. In addition, student achievement in completing the Integrated Project are 
measured and assessed through presentations and reports that emphasize the application of soft skills such as self-confidence, 
oral and written communication skills. Based on the feedback from students and evaluators, the implementation of this Integrated 
Project has proven the positive effects on teaching and learning courses. 
© 2011 Published by Elsevier Ltd. Selection and/or peer reviewed under responsibility of the UKM Teaching and Learning 
Congress 2011. 
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1. Introduction 
Education curriculum at the Faculty of Engineering, Universiti Kebangsaan Malaysia has changed the approach 
into Outcome Based Education (OBE) starting from Semester I Session 2005/2006 (Mohd Nor et al. 2006). This 
approach requires students to take an active role in the learning process and encourage each course lecturers 
adopting the innovative delivery methods such as Project Based Learning (PBL), Project Oriented Problem Based 
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Learning (POPBL), Active Learning (AL), Cooperative Learning (CL) and others (Mohd. Yusof et al 2005). One of 
the self-changes that have been taken by the Department of Chemical and Process Engineering (JKKP) following 
the implementation of the OBE at the faculty level is the implementation of the Integrated Project (IP) at the 
departmental level. Integrated Project has been formulated based on final year student feedback in a friendly 
graduate session at the end of their studies that questioned the lack of integration of knowledge in the curriculum 
and too many projects for each course in each semester. Therefore, for the purpose of integration, JKKP has taken 
an initiative to implement the Integrated Project for the Second Year at Session 2006/2007 (Abdullah et al. 2007; 
Takriff et al. 2007). Second Year students at Session 2006/2007 is the first batch of students who were exposed to 
OBE at Session 2005/2006. Now, the implementation of IP at JKKP has gone through three full cycles in which the 
first, second and third group of students has already graduated from the university. 
The implementation of this Integrated Project strongly needs the cooperation from each lecturer involved. This is 
because, if earlier, each course is considered as the autonomy of each lecturer who teaches the course. However, 
after the implementation of the Integrated Project, it has become a platform that combines all the courses in the 
department at each semester for each Year II and III of study. 
2. Integrated Project in JKKP 
2.1. Objectives and Learning Outcome of Integrated Project  
Integrated project which undertaken in JKKP is a project that combines theory and application of several courses 
at the same time. It is implemented in groups, based on the program and has open solution to enable students to be 
innovative. Beginning the second year of study, each student of Chemical and Process Engineering either under the 
Chemical Engineering Program or Biochemical Engineering Program will begin to register for the departmental 
courses. Integrated Project implemented starting in the second year of study in Semester I until Semester II of the 
third year of study. This means, each student will face four Integrated Projects during their studies at JKKP. In the 
final year of study at JKKP (Semester VII and VIII), they will face another comprehensive Integrated Project that 
combines theory and understanding of courses covered since Year I to Year III (Semester I to Semester VI) through 
a project known as a Process Plant Design Project for Chemical Engineering Program or Biochemical Plant Design 
Project for Biochemical Engineering Program. In addition to this design project, students also need to complete their 
thesis individually. 
Integrated Projects are designed to consolidate all department courses, usually consisting of 3 or 4 courses, 
offered in each semester. The courses involved in the project are listed in Table 1 of the Chemical Engineering 
program and Table 2 of the Biochemical Engineering program. Assignments given in the IP cover all related 
elements which involved in all courses in each semester. Sample tasks of IP are described in Abdullah et al. (2007). 
Overall, the IP has the following specific objectives:  
x To integrate all aspects of the different courses in chemical/biochemical engineering curriculum.  
x To apply knowledge and theory derived from lectures into the Integrated Project.  
x To prevent students from being overloaded with too many projects at any one semester.  
 
Among the program learning outcomes that considered and evaluated through the implementation of IP including 
the ability to (Mohammad 2006):  
x To apply basic knowledge (PO1).  
x To communicate effectively in orally and writing (PO2).  
x To work in groups with the ability to manage (PO6).  
x To adherence to life-long learning skills (PO8). 
x To identify current issues (PO11).  
x To use modern engineering tools such as the ICON®, HYSYS®, SUPERPRO®, AUTOCAD® and others 
 in problem solving (PO12). 
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Table 1. The integration of department course to develop an integrated project in each semester for Chemical Engineering Program 
 
Year Semester Integration of Department Courses Program Outcomes 
II 
III 
KKKR2313 Chemical Process Principles 
PO1, PO2, PO6, PO8, 
PO11, PO12 
KKKB2333 Physical Chemistry for Engineers 
KKKR2353 Chemical Engineering Thermodynamics 
IV 
KKKR2413 Organic Chemistry for Engineers 
KKKR2433 Transport Phenomena I 
KKKR2453 Reactor I 
III 
V 
KKKR3533 Transport Phenomena II 
KKKR3553 Reactor II 
KKKR3573 Separation Process 
KKKR3593 Process Control 
VI 
KKKR3633 Particle Technology 
KKKR3653 Process Equipment Design 
KKKR3673 Utility Design 
KKKR3693 Pollution Control and Cleaner Production 
 
Table 2. The integration of department course to develop an integrated project in each semester for Biochemical Engineering Program   
Year Semester Integration of Department Courses Program Outcomes 
II 
III 
KKKR2313 Chemical Process Principles 
PO1, PO2, PO6, PO8, 
PO11, PO12 
KKKB2333 Biology for Engineers I 
KKKR2353 Chemical Engineering Thermodynamics  
IV 
KKKB2413 Enzyme and Biomolecule Technology 
KKKB2433 Biology for Engineers II 
KKKR2433 Transport Phenomena I 
III 
V 
KKKR3533 Transport Phenomena II 
KKKB3553 Bioreactor II 
KKKR3573 Separation Process 
KKKR3593 Process Control 
VI 
KKKB3633 Bioreactor II 
KKKB3643 Bioseparation Process 
KKKR3653 Process Equipment Design 
KKKR3673 Utility Design 
2.2. Integrated Project Implementation 
To ensure a smooth implementation of IP, one of the lecturers who teaches the courses at the department at any 
semester will be appointed as the coordinator of IP who is responsible for coordinating the IP implementation along 
the semester. IP Coordinator is also responsible for official discussions with other lecturers involved in the IP at the 
beginning of the semester to come out with IP topics which are appropriate to all courses involved, and next, design 
and formulate the assignments for the students. All the lecturers involved in the IP must give a brief introduction 
45 Siti Rozaimah Sheikh Abdullah et al. /  Procedia - Social and Behavioral Sciences  60 ( 2012 )  42 – 51 
about IP in the first week of lectures. Table 3 lists the learning activities that will be encountered during the 14 
weeks in each semester. These learning activities include lectures delivered by lecturers for each course during the 
first 10 weeks. Conventional lectures include tutorials activities, quizzes, tests or mid-semester examinations. Then 
it is followed by self-learning by students in completing IP assignments in the last 4 weeks. 
Table 3. The sequence of activities during the lectures and integrated projects throughout the semester  
 
Learning Activities 
Weeks 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Conventional lectures 
(including tutorials and 
quizzes) 
              
Introduction to IP               
Submission of IP 
assignments                
Introduction to chemical 
engineering professional 
software 
              
Submission of literature 
review and PFD               
Completion of IP 
assignments                
Visit / industry talk               
Submission of IP final 
reports and oral 
presentations 
              
Comments and feedback 
sessions               
IP corrections and report 
submission               
During the 10 weeks of conventional lectures, IP coordinator will hold a short briefing on the third week to 
deliver details of the IP task to students. Starting this week, the student is responsible to gather in their groups to 
discuss in detail how to find information about IP. They will also be exposed to the SUPERPRO®/ICON® software 
in the fifth week. They need to use this software to compare their solution of the material and energy balance 
calculations obtained manually. Next, literature review with respect to the process plant and products should be sent 
to each lecturer in week 8. Lecturers will provide feedback on the literature review prepared to the students in week 
10. After the conventional lecture ends on the tenth week, students will focus on completing their IP in detail in the 
last four weeks. To encourage self learning or active learning, students need to complete the IP task with minimum 
supervision from the lecturer. However, all the lecturers are required to spend time with students for four weeks so 
that students are not left without proper guidance. Students must submit IP final report on the week 13 and next, 
present orally in front of all course lecturers involved. Students will be given comments and feedback on the 
performance of their IP in a review session to be given by the IP coordinator. Finally, students need to make 
corrections based on the comments from the lecturers in the last week of lectures. Tables 4 and 5 lists the IP 
assignment offered, each for Chemical and Biochemical Engineering Program since its implementation in Session 
2006/2007. 
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2.3. Measurement and Assessment of an Integrated Project 
IP measurement includes the technical evaluation of the reports submitted, oral presentations and peer 
assessment. Group assessment evaluation and peer assessment are included in Appendix 1 and 2. As students focus 
on the last four weeks of lectures from the 14 weeks/semester, the IP will contribute 20-25% of the final grade for 
each course. Table 6 lists the methods of assessment used in evaluating the IP. The group will contribute 80% of the 
total marks of IP, while the rest are from evaluation by group members through peer assessment. 
 
Table 6. Method of measurement and evaluation of the Integrated Project 
 
Evaluation Methods 
a. Communications Writing and oral 
b. The ability of the technical aspects Writing and oral 
c. Teamwork Peer group assessment 
2.4. Improvement Step in the Integrated Project 
Since the implementation of IP in JKKP, several improvements have already been taken either based on feedback 
from students, lecturers and external program assessors of the curriculum department. As a step towards 
improvement, process flow diagrams and literature review has requested be sent on Week 8 to indirectly push the 
students to start collecting the information early, without waiting for the last minute to work hard to complete the 
task. This measure is based on the feedback obtained from students themselves and also from observations of 
lecturers. 
Based on the comments from students provided, the exposure to ICON and SUPERPRO software was added 
and the students were also briefed of what the expected learning outcomes from early exposure of the software, so 
that the students are not expected too much from the skills acquired from this short exposure on the software. 
In addition, the project report that have been submitted and reviewed will be returned to students to be corrected 
based on the comments given. And they are also required to return all reports being commented by lecturers with the 
ones that have been corrected. This measure is taken to ensure that they really make the corrections on their written 
reports. 
Based on the feedback given by one of the external evaluator for the department program, the IP assessment form 
whether group and peer assessment have considered the program outcomes (PO) to be included in the criteria, and 
the edition of the two forms have taken rounder elements emphasized in the Malaysian Qualifications Framework 
(MQF). 
To follow the progress and performance of Integrated Project, the IP coordinator is responsible to produce a 
report at the end of each semester to analyze the performance of students based on questionnaires distributed to 
students during a review. This step can also highlight the improvements that need to be taken to improve the 
implementation of IP in the future in the department. 
2.5. Positive feedback from the External Program Evaluator and EAC Evaluator on Integrated Project  
 
The implementation of IP in JKKP has received very positive feedback from both department program assessor. 
Reviews of both evaluators to the implementation of IP are as follows:  
 
 “… some courses in a given semester are linked through integrated projects. Towards the end of the semester 
student’s work in teams to tackle projects where the skills developed in individual courses are applied to a 
single project. For example: in semester 3, a single process becomes the focus of an integrated project where 
skills developed in Chemical Process Principles, Chemical Engineering Thermodynamics and Physical 
Chemistry for Engineers are applied. The 2nd year student interviewed by the assessor reported that students 
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found this approach to be very useful in showing the relevance of the different subjects to the overall 
engineering objectives“ (Rhodes 2006). 
Prof. Dr. Martin Rhodes, Monash University 
 
 “The introduction, recently, of an Integrated Project to bring together aspects of several course units is a 
particularly innovative feature of the degree program. It was introduced in response to graduate and industry 
feedback and is an excellent example of how useful such feedback is. Student feedback since its introduction 
has been very positive and students appreciate the opportunity to reinforce what they have learned in several 
modules, while at the same time recognizing that it also helps with preparation for formal assessment. The 
marks awarded for the project serve as the coursework element for the relevant course modules” (Webb 
2007). 
Prof. Dr. Colin Webb, Manchester University 
 
In addition, a panel from Engineering Accreditation Council (EAC) appointed by the Board of Engineers 
Malaysia, which is responsible for the accreditation of both programs in the department, also gave a favorable 
review of the implementation of the IP in a recent report after making the accreditation process:  
 “The introduction of the integrated project, where the elements of several subjects studied over several 
semesters were put together, was an innovative way of enhancing students understanding of how the topics 
relate” (Lembaga Jurutera Malaysia 2008). 
3. Conclusions 
Overall, the implementation of the Integrated Project has been running smoothly. Although in the early stages of 
implementation, many constraints were faced, but they were able to be carried out smoothly, with full cooperation 
from each lecturer involved. Based on positive feedback from students and external assessors of the program, the 
implementation of this Integrated Project will be continued in the future because it has given positive impacts on 
learning and teaching process and reduce the burden on students as a whole. 
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Appendix 1 
INTEGRATED PROJECT EVALUATION (GROUP) 
PO KI SCOPE Scale TOTAL 
PART I: REPORT (70%) 
Technical (40%) 
1 FK1,
FK2 
Understanding of the processes and unit operations 1 2 3 4 5  
The standard process flow diagram 1 2 3 4 5 
Economic information on the demand and supply of products 1 2 3 4 5 
Information responses and stoichiometric equations 1 2 3 4 5 
The right Material and energy balance 1 2 3 4 5 
Physical properties and chemical components involved 1 2 3 4 5 
Current issues in terms of environmental impact and safety of the plant 1 2 3 4 5 
Use the concept of phase equilibria and reaction 1 2 3 4 5 
Other aspects related to KB2333/KR2333 courses 1 2 3 4 5 
12 ICT Use ICON® / SUPEPRO® in the settlement project 1 2 3 4 5 
Current Issues (10%) 
11 CI1 Recognizing the current issues related to the project 1 2 3 4 5  
CI2 The ability to obtain current issues related to the project 1 2 3 4 5 
Life-long Learning (10%) 
8 LL1 Ability to plan strategies for reference materials 1 2 3 4 5  
LL2 Able to explore the issues / problems that need solutions independently 1 2 3 4 5 
LL3 Ability to link information needs with resources 1 2 3 4 5 
LL4 Able to select quality resources efficiently 1 2 3 4 5 
Report Communication (10%) 
2 CS4 Able to express ideas clearly in writing, orderly, smooth and appropriate 1 2 3 4 5  
CS8 The ability to conclude in writing with full, accurate and robust 1 2 3 4 5 
A. PART II: Presentation (30%) 
2 CS2 A successful response to comments and questions 1 2 3 4 5  
CS3 Ability to convey ideas clearly orally, orderly, smooth and tone appropriate 1 2 3 4 5 
CS5 Slide presentation is  simple and attractive 1 2 3 4 5 
CS7 Using a standard language and clear 1 2 3 4 5 
CS8 The ability to conclude orally with compact, accurate and robust 1 2 3 4 5 
 Presentation of ideas in a logical and clear 1 2 3 4 5 
OVERALL TOTAL  
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Appendix 2 
EVALUATION BY GROUP MEMBERS 
 
PO KI EVALUATOR’S NAME : MATRIC NO.: GROUP: 
Evaluation Score Scale:    STRONGLY AGREED   5 4 3 2 1
 DISAGREE 
(Please provide an appropriate evaluation score in the relevant box) 
CRITERIA 
Student’s Name (Group Members) 
     
6
TS1 The ability to build teamwork to achieve the same objective 
     
TS2 The ability to be leaders and followers.      
TS3 Demonstrate the ability to respect and accept others.      
TS4 Ability to accept the diversity that exists within the group.      
TS5 Demonstrate the ability of being involved and contribute to planning and coordinating the efforts of the group. 
     
TS6 Responsible for the results of the group.      
TS7 Ability to assist other partners proactively.      
TOTAL      
   COMMENTS (Please specify in comments other than above):   
            
            
            
            
       
